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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Intemaiional application No. 

PCT/JP99/03407 



I. Basis of the report 



I. With regard to the elements of the international application:* 
I I the international application as originally filed 

the description: 



1-2.4-24 . as originally filed 

, filed with the demand 



pages 

pages 

pages 3 . filed with the letter of 02 June 2000 (02.06.2000) 

3-17.20-23 . as orieinallv filed 



the claims 
pages 



pages . as amended (together with any statement under Anicle 19 

pages .filed with the demand 

1.18 . filed with the letter of 02 June 2000 (02.06.2000) 



pages 



^ the drawings: 

pages i , as originally filed 

pages • filed with the demand 

pages ^ filed with the letter of 



I I the sequence listing part of the description: 

pages ^ as originally filed 

pages , filed with the demand 

pages . filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 
I I filed together with the international application in computer readable form. 
I I furnished subsequently to this Authority in written form. 
I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 
I I the description, pages 



the claims, Nos. 2. 19 

I I the drawings, sheets/fig 



^ I I This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originaliy filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
Form PCT/IPEA/409 (Box I) (July 1998) 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Claims 1,3-18.20-23 VES 

Claims NO 

Inventive step (IS) Claims 1.3-18,20-23 YES 

Claims NO 

Industrial applicability (lA) Claims 1,3-18.20-23 YES 

Claims NO 



2. Citations and explanations 

Claims 1, 3 to 18, and 20 to 23 

Regarding a high-purity Nb sputter target, the idea of specifying the amount of impurities 
containing Ta to be 3000 ppm or less, 1000 ppm or less, 200 ppm or less, etc, is either 
commonly known (for example, see Laid-Open Japanese Patent Publication Netr j'-9634 p page 
8, column 13, lines 20 to 27; page 12, Fig. 12 and Laid-Open Japanese Patent Publication No. 9- 
26598, page 3, column 4, lines 8 to 14; page 4, column 5, lines 16 to 25) or could easily have 
been accomplished by one skilled in the art based on the feature of using high-purity niob as a 
sputter target described in document 1 [JP, 63-138790, A (Director General, Agency of Industrial 
Science and Technology), 10 June 1988 (10.06.88), page 1, left column, lines 5 to 9] and the 
normal high-purity niob composition described in document 2 [JP, 62-103335, A (Toyo Soda 
Manufacturing Co., Ltd.), 13 May 1987 (13.05.87), page 1, left column, lines 5 to 6; page 2, 
upper left column, line 20 to page 3, upper left column, line 3; and Table 2], However, the 
following ideas described in the claims indicated above are not described in any of documents 1 
to 8, which are cited in the ISR, and would not have been obvious to one skilled in the art: the 
idea of the variation of the Ta content in the entire target being within ±30%; the idea of the 
average Nb crystal grain size being 1 00 \xm or below; the idea of each crystal grain of Nb being 
0.1 to 10 times the average crystal grain size and the grain size ratio between adjacent crystal 
grains being 0.1 to 10; and the idea of the variation of the oxygen content in the entire target 
being within ±80%. 

Thus, it is due to the aforementioned constituent features that the inventions described in the 
claims indicated above provide the excellent effect of reducing the wiring resistivity. 
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DESCRIPTION 
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Amended Claims: 1,18 
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02.06.00 under Article 34 



|<3^ ^ the resistivity of an Al interconnection film to for instance 

4/zQcm or less. In addition, another object is to provide a 
sputtering target enabling to suppress a sudden occurrence of 
the giant dust and to improve the product yield of Nb films. 

5 

Disclosure of the Invention 

A first sputtering target of the present invention is 
characterized in consisting essentially of high purity Nb of 
which Ta content is 3000ppm or less. The first sputtering 
10 target is further characterized in that dispersion of Ta 

contents over the whole target is within ±30%. 

A second sputtering target of the present invention is 
characterized in consisting essentially of high purity Nb, 
wherein each grain of the Nb has a grain diameter in the 
15 range of 0.1 to 10 times an average grain diameter and ratios 
of grain diameters of adjacent grains are in the range of 0.1 
to 10. The second sputtering target is further characterized 
in that dispersion of the ratios of grain diameters of 

adjacent grains over the whole target is within ±30%. 
20 A third sputtering target of the present invention is 

characterized in consisting essentially of high purity Nb of . 
which oxygen content is 200ppm or less. The third target is 
further characterized in that dispersion of the oxygen 

contents over the whole target is within ±80%, 
25 Ta contained in the Nb target is easily oxidized than 

Nb and oxides of Ta (such as TasOg or the like) are very 
stable. Furthermore, above a certain temperature, Ta reacts 
easily with Al to form an intermetallic compound such as 

4 




Claims 



1. A sputtering target consisting essentially of high^ 
purity Nb of which Ta content is SOOOppm or less. 

2. The sputtering target as set forth in claim 1: 
wherein dispersion of the Ta content all over the 

target is within ±30%. 

3. The sputtering target as set forth in claim 1: 
wherein the Ta content is lOOOppm or less. 

4. The sputtering target as set forth in claim 1: 
wherein oxygen content in the target is 200ppm or less. 

5. The sputtering target as set forth in claim 1: 

wherein an average grain diameter of the Nb is 100 /xm 
or less- 

6. The sputtering target as set forth in claim 1: 
wherein each grain of the Nb has a grain diameter in 

the range of 0.1 to 10 times an average grain diameter, and 
each of ratios of grain sizes of adjacent grains is in the 
range of 0.1 to 10, 

7. The sputtering target as set forth in claim 1: 
wherein the sputtering target is bonded with a backing 

plate . 

8. The sputtering target as set forth in claim 7: 
wherein the sputtering target and the backing plate are 

diffusion bonded. 

9. The sputtering target as set forth in claim 1: 
wherein the sputtering target is applied in forming a 

Nb film as liner material to an Al film or an Al alloy film. 

32 




A sputtering target consisting essentially of high 



purity Nb: 

wherein each grain of the Nb has a grain diameter in 
the range of 0,1 to 10 times an average grain diameter, and 
5 each of ratios of grain sizes of adjacent grains is in the 
range of 0.1 to 10. 

11 . The sputtering target as set forth in claim 10 : 
wherein dispersion of the ratios of grain sizes of the 

adjacent grains all over the target is within ±30%. 
10 12- The sputtering target as set forth in claim 10: 

wherein each of the ratios of the grain sizes of the 
adjacent grains is in the range of 0 . 5 to 5 . 

13 • The sputtering target as set forth in claim 10 : 

wherein an average grain diameter of the Nb is 100 //m 
15 or less. 

14- The sputtering target as set forth in claim 10: 
wherein oxygen content in the target is 200ppm or less. 

15 . The sputtering target as set forth in claim 10 : 
wherein the sputtering target is bonded with a backing 

20 plate. 

16 . The sputtering target as set forth in claim 15 : 
wherein the sputtering target and the backing plate are 

diffusion bonded. 

17 - The sputtering target as set forth in claim 11 : 
25 wherein the sputtering target is used in forming a Nb 

film as liner material to an Al film or an Al alloy film. 

18. A sputtering target consisting essentially of high 
purity Nb of which oxygen content is 200ppm or less. 



yS^ 19. The sputtering target as set forth in claim 18: 

wherein dispersion of the oxygen content all over the 

target is within ±80%. 

20. The sputtering target as set forth in claim 18: 
5 wherein the oxygen content is lOOppm or less. 

21 . The sputtering target as set forth in claim 18 : 
wherein the sputtering target is bonded with a backing 

plate . 

22 . The sputtering target as set forth in claim 21 : 

10 wherein the sputtering target and the backing plate are 

diffusion bonded. 

23 . The sputtering target as set forth in claim 18 : 
wherein the sputtering target is used for forming a Nb 

film as liner material to an Al film or an Al alloy film. 
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